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varies with variations in the nature of the cement and is a maximum for a
current of carbon monoxide acting in the presence of free carbon.

Only recently has attention been given to the relations which exist between
the nature of the cement and the distribution of the carbon in the cemented
zones, and an exact account taken of this distribution. Among the few and
incomplete references to this made by the earlier investigators, the most pre-
cise are those of Mannesrnann (see p. 15) who observed in the very intensely
cemented zones sudden variations in the concentration of the carbon, corre-
sponding to the surfaces of passage from the layer transformed into cast iron
to that in the state of steel or of iron.1 Arnold (see p. 33) gives a
few "concentration-depth" diagrams, but he limits himself to deducing that
the concentration of the carbon in the cemented zones decreases with increase
in the depth of the layers analyzed, calling attention, also, to the existence of
" three distinct strata" in the cemented zones. The micrographs reproduced
by Arnold, however, show that the' three strata observed by'him do not coin-
cide with the three characteristic layers (hyper-eutectic, eutectic and hypo-eu-
tectic) which I have studied in the preceding chapter, where I indicated the
causes of their formation.

Moreover, even in many of the more recent experimental researches, the
gravimetric determinations of the carbon are limited to one layer (see, for
example, the investigations of Guillet, in which the first surface layer, 1/4
mm. thick, is analyzed) or to two layers (see Charpy, p. 112).

Quite discordant also are the conclusions reached by various experimenters
in regard to the influence which the initial content of carbon in the material
subjected to cementation exercises on the course of the cementation. A case
of such discordance was the polemic which developed between Guillet and
Ledebur with regard to the theory of cementation (see especially pp. 59-63).
After it was proved that in practice the specific carburizing action of the gases
always has a preponderant importance as compared with the action exercised
directly by the carbon "by contact," the complicated arguments of Mannes-
mann (see p. 2 2) and others as to why the more highly carburized steels are
cemented more rapidly than steels with a lower carbon content lose their
point and purpose. This fact, now confirmed by precise experiments, con-
stitutes a further proof of the slightness of the direct carburizing action of
carbon as compared with that exercised by the carburizing gases.

Similar discordant results were obtained by various experimenters in
investigations on the maximum concentration of the carbon in the steel which
can be attained when working under definite conditions. Such are the results
of the investigations of Mannesrnann (see p. 15), of Osmond (see p. 28), of
Roberts-Austen (p. 29) and of Saniter (p. 31).

These discordances have been explained, although in a not entirely exact

1 See a more precise study of this phenomenon by Giolitti, Carnevali and Tavanti:
Ricerche sutta fabbricazione della ghisa matteabile, Nota III (Rassegna Mineraria, 1910).